Abstract. Leptodactylus bufonius (Vizcacheras' white-lipped frog) and L. chaquensis (Cei's white-lipped frog) are pondbreeding frogs that inhabit the Chaco and surrounding savanna-like formations in South America. Throughout the Chacoan plain, the combined impacts of livestock and forestry practices have led to a highly fragmented landscape and an impoverished ecological system, threatening local species. We cloned and characterized new microsatellite markers for both species. These markers will be useful for behavioral and conservation genetic studies of populations throughout this threatened habitat.
tinuum of reproductive modes ranging from fully aquatic to fully terrestrial development of tadpoles (Heyer, 1969; Prado, Uetanabaro and Haddad, 2002 (Heyer, 1969; Prado, Uetanabaro and Haddad, 2002) . Despite these differences in reproductive modes, both species show larger relative testes size compared to other leptodactylids (Prado and Haddad, 2003; Faggioni et al., unpubl. data) and previous observations of multimale spawning for both species (Prado and Haddad, 2003; Faggioni et al., 2011) strongly suggest the occurrence of polyandry, which in turn can be an important mechanism underlying population genetic structure (Holman and Kokko, 2013) . Different habitat requirements for reproduction can lead to differences in evolutionary population viability in cooccurring species inhabiting landscapes threat-ened by land-cover changes (Gagné and Fahrig, 2007) . Both genetic population viability and polyandry can be assessed through analyses of microsatellite loci, highlighting the importance of these markers for conservation purposes. The Chaco plain, where our focal populations occur, is a region of important conservation concern (Tálamo and Caziani, 2003) . In southwestern Mato Grosso do Sul, Brazil, the combined impacts of livestock and forestry practices have led to a highly fragmented landscape and an impoverished ecological system (Bucher and Huszar, 1999; Souza et al., 2010) , thus threatening the few remaining areas of Brazilian Chaco (Pott and Pott, 2003) . Given these current anthropogenic changes in land-cover, the markers we characterized will be useful for conservation genetics, landscape genetics, and mating system studies of our focal species.
We collected one individual of each species in the municipality of Porto Murtinho, State of Mato Grosso do Sul, Brazil (SISBIO license number 36741-1). Individuals were euthanized with 10% Lidocaine, fixed in 10% formalin, preserved in 70% ethanol and deposited in the Coleção Zoológica of the Universidade Federal de Mato Grosso do Sul (ZUFMS), Brazil. Muscle tissue samples were preserved in 100% ethanol. In the laboratory, we extracted genomic DNA from muscle tissue samples from one individual of each species with a Qiagen DNeasy Tissue Kit. We digested the genomic DNA with the restriction enzyme HincII to obtain small fragments of DNA (150-900 bp). After digestion we ligated a modified doublestrand SNX linker to the ends of obtained fragments in the presence of the restriction enzyme PmeI to avoid linker-linker ligations (modified from Hamilton et al., 1999) . To enrich DNA libraries for microsatellites, the fragments were hybridized to biotinylated repeat probes, captured by streptavidin-coated magnetic beads and amplified with Platinum Taq polymerase and a SNX-forward primer. We ligated 500 nanograms of PCR-amplified product to one microliter of a Titanium Rapid Library MID adapter (10 μM) and removed small fragments with Ampure beads. We sequenced this library using 454 shotgun pyrosequencing on a Titanium GS-FLX platform (454 Life Sciences, Branford, CT, USA), resulting in 130 461 sequence reads for L. bufonius and 75 440 for L. chaquensis. To assemble sequence reads we imported the raw read data to SeqMan NGen (version 4.1.0.147). We used the assembled.fasta file from SeqMan on msatcommander 1.0.3 to design primers for the potential dimeric, trimeric and tetrameric microsatellites. Specifically, we chose a product size range of approximately 150-450 bp, primers 22-23 bp in length, and melting temperatures (Tm) of 60-62°C. This procedure returned 6894 and 5280 microsatellite loci for L. bufonius and L. chaquensis, respectively.
To test for microsatellite polymorphism, we collected samples from 23 individuals for each species at three neighboring ponds from October to March 2012 (mean distance between ponds = 5 km; tables 1 and 2). We extracted whole genomic DNA in 150 μl 5% Chelex solution with 20 ng Proteinase K, incubated at 55°C for 120 minutes, and 99°C for 10 minutes. The supernatant from the Chelex extraction was used directly as template in polymerase chain reactions (PCR) for microsatellite amplification and genotyping. We used a three-primer method for genotyping by including a 20 bp tag on the 5 end of the forward primer and co-amplifying with a fluorescently tagged third 'universal' oligonucleotide that hybridizes to the 20 bp tail (Schuelke, 2000) . This procedure allowed us to pool PCR products from different loci on the same plate for multiloaded genotyping. We performed all PCRs in 10 μl reaction volumes, with 1 μl of template DNA (1-10 ng), 1X buffer, 1.5 μM MgCl 2 , 0.4 mM dNTPs, 0.1 μM of the forward primer, 0.1 μM of the reverse primer, 0.3 μM of the universal fluorescent primer (6-FAM, NED, PET or VIC), and 0.25 U Taq polymerase. Some primers required different quantities of MgCl 2 and/or Bovine Serum Albumin (BSA 10x) (tables 1 and 2). PCRs consisted of an initial denaturation step for five minutes at 94°C, 35 cycles of 1 min at 94°C, 1 min at primer specific annealing temperature, one minute at 72°C, and a final extension for 5 min at 75°C. We optimized 17 polymorphic loci for L. bufonius and 16 for L. chaquensis (tables 1 and 2). To our knowledge these are the first microsatellites characterized for L. bufonius, whereas our loci for L. chaquensis complement 12 polymorphic microsatellites published by Arruda et al. (2010) . We determined individual genotypes using 1.0 μl pooled PCR product, 0.15 μl GeneScan LIZ500, and 18.85 μl Hi-Di Formamide solution on a 3730 Genetic Analyzer (Applied Biosystems). We used the software GeneMarker version 2.4.1 (SoftGenetics) to check electropherograms and score alleles to automatically generated size bins after setting for Local Southern as sizing method and allele sizes of 100-500 bp. We conducted preliminary Bayesian assignment tests implemented in Structure v1.2 (Pritchard, Stephens and Donnelly, 2000; Falush, Stephens and Pritchard, 2003) from K = 1 to K = 6 to test for possible population structure in our sample. We found no evidence of genetic structure among ponds for L. chaquensis. For L. bufonius, we found evidence of three genetic demes; however, individual assignments (coefficient of membership) to respective demes was low (average 62%), likely due to small sample sizes and geographic scale. Thus, for both species, we grouped individuals from all three ponds for preliminary analysis. All loci were polymorphic for both species and allele sizes ranged from 162-496 bp for L. bufonius (table 1) and from 166-482 bp for L. chaquensis (table 2). The L. bufonius loci Lbufo120 and Lbufo261, as well as L. chaquensis locus Lchaq99, had one or more alleles over 500 bp that should be confirmed with Gene Scan LIZ600. The number of alleles per locus ranged from five to 25 for L. bufonius (table 1) and from three to 26 for L. chaquensis (table 2) .
To assess the quality of genotypes at optimized loci we searched for the presence of null alleles and allelic dropout using Micro-Checker 2.2.3 (Oosterhout et al., 2004) . We found evidence for potential null alleles in 13 L. bufonius loci and in eight L. chaquensis loci (tables 1 and 2). We did not find evidence of allelic dropout. We used Genepop 4.2 to test for deviations from HWE (tables 1 and 2). The deficiency of heterozygotes observed in some loci could result from unidentified structure among ponds sampled. We are carrying out further studies with larger sample sizes to reveal fine-scale genetic structure and connectivity of ponds for both species in the same anthropogenically-modified landscape. The new markers isolated and characterized here will be useful for comparative population studies of reproductive biology and conservation in species of the threatened Brazilian Chaco.
